S1 Model information
Dust
Mineral dust is described by 6 bins modes from radius size of 0.05 um to 50 um. (Michou et al., 2014) DMS Prescribed (Kettle et al., 1999) Vegetation VOC and OC Climatology of biogenic secondary organic aerosol is taken from (Dentener et al., 2006) and doubled to give an overall source of 38 Tg SOA per year. (Dentener et al., 2006) Marine VOC and OC
UKESM1
Sea Salt Primary emissions of sea-salt aerosols are calculated using the binresolved, windspeed-dependent flux parameterization.
(Gong, 2003)
Dust Mineral dust is described by a sectional/bin approach with 6 bins from size 0.0316 um to 31.6 um. (Woodward, 2001) DMS DMS are simulated interactively by the ocean biogeochemistry component, MEDUSA, (Anderson et al., 2001) Vegetation
VOC and OC
Emissions of monoterpenes and isoprene are generated by the interactive vegetation scheme. Monoterpene emissions are dependent on PAR and temperature whilst isoprene emissions are linked to photosynthesis rates. Monoterpenes are oxidised to generate condensable secondary organic material with a 13% molar yield; the yield is doubled to compensate for the lack of SOA produced by isoprene oxidation. (Guenther, 1995; Pacifico et al., 2011) Marine
The organic mass fraction of the emitted sea spray aerosol, (Gantt et al., 2011 (Gantt et al., , 2012 is calculated as a function of the biological productivity (based on surface chlorophyll-a), the 10 m windspeed) and the sea-salt dry diameter.
MIROC6
Sea Salt (Monahan, 1986) Dust 6 radii from 0. 
GFDL-ESM4
Sea Salt
Sea salt is described in 5 bins with the following radii (0.1-0.5, 0.5-1,1-2,2-5,5-10 um). Emissions are modulated by sea surface temperature. 
